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Abstract— Myocardial infarction (MI) is a term used to 

describe a heart attack that occurs when blood flow to the 

heart muscle reduced, and plaque builds up in the lining of the 

coronary arteries, resulting in insufficient oxygen supply. The 

study was conducted on a number of participants, including 

100 cases and 70 controls, who were matched for gender and 

age. The blood indicators in question were examined using 

standard laboratory techniques and equipment. The study 

aimed to study the relationship between inflammatory 

cytokines, lipid profiles, and transaminase enzyme in patients 

48 hours after myocardial infarction. The results  indicated 

that there are differences between cases and controls for 

inflammatory cytokines (IL-8, IL-12, and IFN-Αα). Moreover, 

total cholesterol (TC), low-density lipoprotein (LDL), and high-

density lipoprotein (HDL) were decreased in cases in 

comparison with controls, while triglyceride (TG) was high in 

patients after MI. However, patients' aspartate transaminase 

(AST) levels were meaningfully higher than in controls. 

Keywords— Inflammatory cytokines,  myocardial 

infraction, lipid profile, transaminase enzyme. 

I. INTRODUCTION  

The term "myocardial infarction" (MI) refers to the 

presence of acute myocardial injury, as indicated by an 

unusual biomarker of the heart that is thought to be an 

indicator of acute myocardial injury (Thygesen et al., 2018). 

MI occurs due to the reduced flow of blood to the heart 

myocardium and the rarity of oxygen supply (Lu et al.,  

2015). MI is regarded as one of the top causes of death and 

disability worldwide (Thygesen et al., 2012). Mediators of 

myocardial inflammation, primarily cytokines, have been 

involved in curing after infarction for many years. Recently, 

however, the possibility that inflammation may lead to 

harmful complications of myocardial infarction has received 

an increasing attention. Pro-inflammatory cytokines can 

interfere with myocardial dysfunction linked to myocardial 

infarction (Sharma et al., 1997).Myocardial infarction (MI) 

is a significant worldwide health issue that contributes to 

high morbidity and death worldwide, despite new scientific 

and technical research and evidence to the contrary. Poor 

results in the healing process of post-MI wounds and 

maladaptive left ventricular remodeling are linked to 

unchecked immune-inflammatory pathways.. Given the 

involvement of immune cells in the host response versus 

tissue injury, understanding the relevant cellular subsets, 

origins, and functions is critical for revealing novel 

therapeutic techniques that maintain the protective immune 

system and promote optimal healing (Anzai et al., 2022). 

Also, it has been known that MI pathogenesis is 

multifactorial. According to some reports, Impaired lipid 

metabolism is one of the key factors in developing MI 

(Kumar et al., 2009 , Kulsoom et al., 2006).  

AST is involved in a variety of amino acid metabolisms. 

It regulates the NAD+/NADH ratio in cells, the activity of 

the Krebs cycle, the combination of purine/pyrimidine bases, 

urea, protein synthesis, and gluconeogenesis. The action of 

AST is greatly handed out across the tissues of humans, with 

the most significant activity elevation in the heart, kidney, 

skeletal muscle, brain, and liver. The high activity of AST 

may be due to the damage of tissue, increased tissue 

expression, and plasma membrane bleb formation. Also, 

Serum AST activity rises proportionally to the extent of MI 

in patients with acute myocardial infarction (Ndrepepa, 

2021). Examining the changes in MI patients after 48 hours 

was the primary goal of the current investigation. We 

examined aspartate-transaminase, IL-8, IL-12, and IFN-Α 

levels to explore the connection between lipid profile and 

inflammation (AST). 

 

I. MATERIALS AND METHODS  

A. Study design 

First, There were 100 cases after 48 hrs of first 
myocardial infarction (MI), and 70  normal cases ( Healthy 
group ). There were 67 male and 33 female patients with first 
MI, with a mean age of 65± 6.6  years. Age, gender, and 
body mass index (BMI) were matched for cases in all 
patients as indicated in Table (1). 
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TABLE I.  CHARACTERISTICS OF THE STUDY DESIGN AND 

POPULATION. PATIENTS AND  HEALTHY GROUP ARE MATCHED FOR AGE, 
GENDER, AND BMI. THERE WAS A SIGNIFICANT DIFFERENCE IN  SMOKING 

HABITS, ARTERIAL HYPERTENSION BETWEEN PATIENTS, AND  HEALTHY 

GROUP 

 First myocardial 

infarction (MI) 

cases 

Healthy cases P value 

N 100 70 - 

Male 67 41 <0.05 

Female 33 29 <0.05 

Mean age (years) 65± 6.6 61± 4.0 0.102 

Body mass index 

(Kg/m2) 
25.66 ± 5.91 23.55 ± 6.32 0.143 

Diabetes mellitus 18 13 0.124 

Smoking 58 22 0.049 

Hypertension 63 56 0.048 

a. Sample of a Table footnote. (Table footnote) 

 

B. Methods 

Laboratory measurements: Blood was drawn from each 

subject in serum separator tubes after an overnight fast and 

two days of MI. The serum from each patients was 

separated from the blood and stored at -20 °C using a 

centrifuge set at 3000 xg.  

On day two after MI, pro-inflammatory markers in blood 

serum were assessed. Human IL-8 / CXCL8 ELISA Kit, 

human IL-12 p70 ELISA Kit, and human IFN Alpha ELISA 

were utilized, respectively, to measure the interleukins IL-8, 

IL-12, and serum concentrations.   

The Hitachi 704 Analyzer, which Roche Diagnostics 

maintains, was used to determine total cholesterol, 

lipoproteins, and triglycerides levels (the serum lipid 

profile). The Sigma-Aldrich determined serum AST 

concentrations using Aspartate Aminotransferase (AST) 

Activity Assay Kit. 

 

C. Statistical analysis 

Analysis of variance was used to find differences 

between patients groups in terms of inflammatory 

biomarkers, serum AST levels, and lipid profiles. The 

results were expressed in terms of ± mean, standard 

deviation (SD), with p values <0.05 were considered 

significant. 
 

III. RESULTS 

As presented in Table 1, there it can be observed that 

there are a significant differences in smoking habits, arterial 

hypertension between patients and control groups. All 

patients, after 48 hrs of first myocardial infarction (MI), 

demonstrated elevated levels of pro-inflammatory markers ( 

IL- 8, IL- 12, and IFN-α). However, in contrast to the 

control group, these changes were more pronounced, as seen 

in Table 2. Negative side effects from myocardial infarction 

could be brought on by the inflammation. Pro-inflammatory 

cytokines can intercede myocardial dysfunction linked to 

myocardial infarction. 

The present results data on triglyceride concentrations, 

which involved 100 participants  vs. 70 control, showed a 

significant elevation in serum TG in MI cases after 48 hours 

in comparison with the control group, as illustrated in Table 

2., On the other hand, while there was an important decrease 

in serum TC, LDL, and HDL. Also our results showed that 

hat the study group's AST levels were greater than those of 

the control group, (Table 2).  

 

TABLE II.  THE LEVELS OF INFLAMMATORY MARKERS, LIPID PROFILE 

AND ASPARTATE- TRANSAMINASE IN SERUM SAMPLE OF MI PATIENTS AND 

HEALTHY     

Parameters (MI) cases (n=100) Healthy cases (n=70) 

IL-8 (pg/mL) 11.96±5.73a* 4.21± 0.16 

IL-12 (pg/mL) 40.66±12.10* 23.95±2.25 

IFN-α (pg/mL) 453.24±13.80 * 187.89±10.19 

TC (mmol/dL) 1.09±4.42* 4.50±0.21 

LDL (mmol/L) 1.14±4.27* 3.34±0.07 

HDL (mmol/dL) 0.65±1.30* 1.07±0.13 

TG (mmol/L) 22.32±8.89* 0.93±0.27 

AST (IU/L) 57.78±10.16* 20.56±11.98 

a. Values are given as mean ± SD. P ≤ 0.05, * significantly different from control 

 

   

IV. DISCUSSION 

As presented in Table 1, there can be observed a 

significant difference in smoking habits, arterial 

hypertension between patients and  Healthy group. All 

patients, after 48 hrs of first myocardial infarction (MI), 

demonstrated elevated levels of pro-inflammatory markers ( 

IL- 8, IL- 12, and IFN-α). In contrast to the  Healthy group , 

these changes were more pronounced, as seen in Table 2. 

Negative side effects from myocardial infarction could be 

brought on by the inflammation. Pro-inflammatory 

cytokines can intercede myocardial dysfunction linked to 

myocardial infarction. 

  Many different cytokines can be found in abundance in 

inflammatory cells that can be lethal to heart muscle cells. 

At the cellular level, it has been shown that the deficiency in 

the amount of oxygen reaching the tissues leads to a chain 

of well-attested changes in the cells of heart muscles that 

involve lack of contractility, lipid metabolism changes, and 

irreversible damage of the cell membrane, which leads to 

the death of the cell (Sharma et al., 1997) 

Inflammatory responses and cytokine production are 

highly active during a myocardial infarction, which helps 

with heart (cardiac) remodeling and the final host prognosis. 

Mechanical deformation, ischemia stimulation, reactive 

oxygen species (ROS), and cytokine self-amplification 

pathways are among the factors that cause cytokine 

production in the acute post-infarction period (Nian, 2004). 

(Ellis et al., 2019) found that IFN-α application on Male 

Wistar rats worsened ventricular dilatation and grew infarct 

size at day 28 after-MI.  Additionally, at day 3 after MI, 
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IFN-α enhanced the presence of the alternative macrophage 

subset in the myocardium while shifting the distribution of 

peripheral monocyte subsets toward the pro-inflammatory 

monocyte subset.  

(Chen et al., 2020) reported that an elevated level of 

IFN-α  in serum is linked to cardiovascular disease, which 

affects plaque-residing macrophages, and leads to triggering 

atherosclerosis. Due to its crucial role in post-infarction 

inflammation, high levels of circulating IL-8 have been 

linked to large infarct sizes, impaired recovery of left 

ventricular function, and poor clinical outcomes in patients 

with acute ST-segment elevation myocardial infarction. This 

suggests IL-8 as a potential therapeutic target in the future 

(Shetelig et al., 2018).  

According to (Ye et al., 2020) cytokines are crucial in 

the emergence of heart disorders. IL-12 family members are 

a type of cytokine that regulates a diversity of effects of 

biology; they are linked to the progression of numerous 

cardiovascular diseases, as myocardial infarction. The 

present data on triglyceride concentrations, which involved 

100 participants  vs. 70 control, showed a significant 

elevation in serum TG in MI cases after 48 hours in 

comparison with the  Healthy group , as illustrated in Table 

2, while there was an important decrease in serum TC, LDL, 

and HDL. (Khan et al., 2013) compared the lipid profiles 

(serum TC, LDL, HDL, and triglycerides (TG)) in 67 AMI 

patients and found a major decrease in TC, LDL, and HDL 

levels in AMI patients. 

 (Jiao et al., 2018) found that populations with a BMI 

>25 kg/m2 and an age of ≥  65 years old are more likely to 

get MI due to high fast. MI is referred to as a severe phase 

response. levels of Lipid and lipoprotein vary after acute MI 

within (24 – 48) h after the start of chest pain. Major post-

infarction decreases in TC occur on the fourth to fifth days; 

LDL and HDL reduce to their lowest levels on day 7. The 

levels of TG rise after acute MI to the highest level on day 

7.  Lipid and lipoprotein levels usually return to normal 

within 2 months of an acute MI (Robert, 1993). Also,  

(Gaziano et al., 1999)  noted that the mean TC and LDL  

concentrations were meaningfully reduced when compared 

to approximately two to three  months later. TC and LDL 

concentrations decrease after an acute MI.  (Kumar et al., 

2019)  evaluated the change in serum lipid profile in AMI 

and found that the mean serum total cholesterol (TC) levels 

decreased after 48 hours, while mean serum triglyceride 

(TG) levels were increased and mean serum low-density 

lipid-cholesterol (LDL-C) and high-density lipid-cholesterol 

(HDL-C) were decreased. 

The results of the present study showed that hat the 

study group's AST levels were greater than those of the 

control group. Table 2 agrees  with the study of 

(Shamshirian et al., 2020), which found that AST levels 

were meaningfully higher in patients with MI, and the risk 

of MI was approximately 24 times higher in cases with high 

AST levels than in the control group. 

(Li et al., 2021)  investigated the predictive value of 

AST in AMI patients for mortality. They  looked into how 

well the AST predicted mortality in AMI patients. AST 

levels differed significantly between ST-segment elevation 

and non-ST-segment elevation myocardial infarction. 

Acute myocardial infarction (AMI) mortality has not 

been shown, despite the fact that AST has been associated 

with an elevated risk of cardiovascular disease. Myocardial 

tissue damage is accompanied by an increase in enzyme 

serum levels of AST as a result of myocardial cellular 

damage.  According to (Morrow et al., 2007)  patients with 

acute, first-ever MI had mean peak serum AST levels that 

were noticeably greater than controls. 

 

V. CONCLUSION  

Finding the alterations in mi patients after 48 hours 

was the goal of our investigation. We also assessed The 

levels of the inflammatory markers IL-8, IL-12, and IFN- 

along with the levels of aspartate-transaminase was also 

assessed to investigate the relationship between lipid profile 

and inflammation (AST). Significant differences can be 

observed in pro-inflammatory markers ( IL- 8, IL- 12, and 

IFN-α); myocardial enzyme serum (AST) levels increased 

within 48 hours of mi. After 48 hours, there was an essential 

rise in serum TG in mi patients compared to the control 

group, although TC), LDL), and HDL levels significantly 

decreased. The results of this study supported the need for 

estimating inflammatory markers, lipid profiles, and AST 

levels in MI patients right away after myocardial infarction 

occurs to identify people who may be at a higher risk. 
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